The renovation of the waterfronts, such as those in the main public spaces of large cities, started in 1970s. Core industries had found other places to develop far from the city; thereafter key areas fell out of use and into disrepair. As a consequence, a huge number of urban areas became in urgent need of renewal. However, urban design guidelines to regenerate these open spaces have significantly changed since then. The approach towards returning these parts of the city to its inhabitants has evolved from an emphasis on building new housing in the nineties, to considering the broader aspects of sustainability in the early years of the current century and finally to searching for the areas' identity in more recent years. Therefore, currently this identity is one of the main aspects designers are looking for. At the same time, the sustainability of the waterfront areas may be achieved through the establishment of this place´s sense of identity. In order to do this, we assess three urban actions undertaken in Portland and Vancouver -False Creek North, South Waterfront and Southeast False Creek-. The article suggests that the interplay between urban design, sustainability and identity is becoming the new driver for the design of the waterfronts.
Introduction
The whole process of waterfront design has evolved, changing the landscape over the last two decades; first of labor, then of leisure. We show this through a review of three waterfront urban action projects carried out in two cities of the Northwest American continent: Vancouver and Portland. In Vancouver, we selected False Creek North and Southeast False Creek (FCN and SEFC from now on) and in Portland, South Waterfront (SoWa from now on). These areas were chosen as best practice in sustainability: Portland being a leader in the field within the United States, and Vancouver for its worldwide reputation for good policies and practices.
This article has set itself the specific task of finding out how the meaning of sustainable identity may be interpreted in three case studies of waterfront urban action, focusing on five aspects of the urban design: urban fabric, main use, waterfront greenways, public parks and streets. fields such as economic throughput of materials (Daly, 1996) , measures of ecological footprint (Rees & Wackernagel, 1996) , key stocks of critical natural capital (Pearce, 1993) and back-casting from system principles (James & Lahti, 2004) among others. This paper focuses on sustainability as an empirical observation of real projects in open spaces where local natural resources were used to create a safe and livable environment for the future of these places.
Despite the notion of identity being a key concept, it is difficult to define as it cannot be summarized in a brief factual description. The identity of a person consists of a set of elements and patterns that determine the world they belongs to. To clarify this point Norberg-Schulz states that "when a person wants to tell who he is, it is in fact usual to say: 'I am a New Yorker', or 'I am a Roman'. This means something much more concrete than to say: 'I am an architect', or perhaps: 'I am an optimist'. We understand that human identity is to a high extent a function of places and things… It is therefore not only important that our environment has a spatial structure for our orientation, but that it also consists of concrete objects of identification. Human identity presupposes the identity of places." To this end, Relph (1976) identified three interrelated components that can be expressed in any identifiable place, creating its specific identity: "physical features or appearance, observable activities and functions, and meanings or symbols". These factors contribute to the creation of the unique personality of the urban forms and of the people who live there, which is very much linked to the past meanings of the place. This article aims at defining such identity using real examples that best represent the respect -by preservation, reconstruction and enhancement-for the sites' unique natural, social, and historical heritage. These examples also achieve the right equilibrium in the relationship to surrounding communities, enhancing the vitality, diversity, cultural richness and the sense of the places.
The concept of sustainability and identity are related to each other. Sustainability, besides securing a meaningful heritage for future generations, contributes many other advantages to the community such as livability, respect, awareness, vitality, diversity and identity among others. If sustainability could be understood as respect for the natural heritage that guarantees a healthy future, identity could be expressed as the respect for the human heritage that guarantees people's identity in the future. These concepts are interrelated because "if there is a strong social identity in a community, the horizon of sustainability is potentially more viable and vice versa" (Marichela Sepes, 2013).
Area Descriptions
The research strategy was begun by visiting the sites, taking some pictures, and making an analysis of the official documents that have guided the building process. After writing a draft of the paper, we returned to the areas and conducted some interviews and surveys on the people of the sites. We consider that the opinions and experiences of the sites´ citizens to be of equal importance to the reading from the plan. It helped us to improve the approach of the paper related to the identity. This previous work was drafted during a visiting scholar´s stay at the School of Architecture and Allied Arts of the University of Oregon.
Following this, we conducted an exhaustive analysis of the public realm resulting from a workshop carried out in the University of Oregon with a group of students during the summer of 2014. They proposed several solutions for improving different free spaces in these areas. It was especially useful for the study of their open space.
As a result of the collection of data and information, we carried out the redaction of the final paper. Firstly we took into account the urban fabric. Secondly, we studied the main uses to notice the relation between sustainability and identity with the mixed use. And finally we analyzed the design of the greenways, public parks and streets.
Results

Towards a Sustainable Identity through Urban Fabric
It is important to know the density of these areas. They present a density of approximately 30 sqm/inhabitant, which was calculated by removing everything except the buildings and studying their volumes and uses. Let us consider each of them with regard to the urban fabric.
In FCN Vancouver the plot provides a continuous green line fifty feet wide. It is shaped by the large empty spaces between buildings. As a consequence, the public parks take orthogonal forms to adapt to the existing grid. The buildings' mass presents a great contrast to the public realm with thirty-two-storey towers on three-storey basements. The housing typology of these basements consists of single-family apartments, which create a façade onto the waterfront greenway, the public parks and the streets, providing additional private spaces. Taller buildings are located in the corners of every block. They offer views over False Creek, seeking a relationship with the surrounding, existing city and provoking memories of the old urban fabric. This contributes to the site's identity, as does the preservation of an old industrial building, the CPR Roundhouse, which provides a circular open space at the heart of the neighborhood.
In SoWa Portland the urban fabric creates a continuous greenway. A big public park in its center creates a subtle change to the urban grid. Initially the greenway is one hundred feet wide but soon it may potentially extend to 150 feet through a trade off planning mechanism, which allows higher building heights in return for recessing the building alignments. Further incentives were introduced to support the development of the district's open space network and other public objectives. The mass of SoWa Portland has a similar bulk to FCN Vancouver albeit the apartment units in the basements of the tall towers create a more varied façade, different building forms and urban spaces that better improve the connection to the waterfront greenway, the public parks and the streets. Taller buildings are designed to achieve a visual link with the riverbank Willamette River. The result is an improved sense of identity for the whole district.
In SEFC Vancouver the waterfront greenway follows the site's natural lines taking an organic form rather than a geometric one. This produces a permeable urban fabric, which includes many pedestrian paths running from First Avenue and potentially Second Avenue, to the waterfront park. The urban fabric consists of three neighboring precincts -the Worksyard, the Shipyard and the Railyard-. They are shaped by the historic pattern and use of the site, its adjacent communities and by False Creek itself. Here the public realm creates a distinct neighborhood identity. Five heritage buildings with historic value have been kept within the district. Unlike the previous two urban actions, here the mass is homogeneous. It creates a legible form that reinforces the idea of the False Creek 'basin', consisting of low buildings by the waterfront, which increase in height between First and Second Avenue where they draw upon the industrial legacy of the area manifesting a robust character. Low, mid-rise and terraced apartment buildings frame significant public parks and complete sightlines. 
Towards a Sustainable Identity through Main Uses
Main use is different depending on the urban project. It varies from residential and retail use to service or offices. This means that the use depends on the urban design and vice versa. And it is related to sustainability and identity. Firstly, FCN Vancouver is fully residential in use except for one office/retail building in Pacific Boulevard, therefore it looks like there is no interest here in creating a public waterfront greenway.
On the contrary, SoWa Portland district presents a wide variety of housing, office, retail, recreational and institutional facilities of urban density. This presents a balance of work and housing (10.000 jobs and at least 3.000 housing units by 2019) which enhances the vitality, prosperity, livability and attractiveness of the area, reducing congestion. Office and research uses are prevalent on the northern portion of the district and along the western edge to combat noise from the I-5 freeway and Macadam Avenue forming a screen for the residential www.ccsenet.org/jsd Journal of Sustainable Development Vol. 9, No. 2; development. Retail uses are focused along Arthur, Gibbs and Lowell Street to provide key connections between the urban part of the district and the riverfront. The active use of the ground floor level, which includes lobbies, retail, residential and office is intended to reinforce the pedestrian continuity and the relationship between building and street.
In SEFC Vancouver mixed-use is achieved through the height of the buildings with retail on the ground floor, office on the first floor and residential use in the rest. Retail and services are located by the waterfront and in the streets perpendicular to it, in order to link, reinforce and extend existing street-related retail patterns and achieve an active waterfront. In addition to this, cultural, recreational, and institutional uses are located where they best suit the projected population and complement adjacent uses. Figure 2 . The mixed-use in the three urban action projects
Towards a Sustainable Identity through Greenway Design
The greenway is the most important open space in each case study given its singular location by the edge of the water. Its design guidelines have changed over the last years. Initially ornamentation and welfare were the main drivers of open space design, later sustainability became more prevalent. Recently urban design guidelines have focused on a place's identity. Sustainability and identity, in this case, depend on the relationship between the urban realm and the natural habitat (including water, plants and fauna) that meet in waterfront greenways. It is possible to observe this process through the following examples.
The Design of Waterfront Greenway in FCN (Vancouver)
In FCN Vancouver the waterfront greenway consists exclusively of a pedestrian and a cycle path because of its narrow width. The shape of the greenway itself suits the urban fabric to the expense of the riverfront and any meaningful relation with the water element, which is reduced to a contemplative function. The guidelines for sustainability were lacking on this point, however planners were aware of the need for such criteria in the near future. The proof being the FCN Vancouver Official Development Plan of 1990 where a chapter titled 'Sustainability in Northeast False Creek' focused on applicability, energy, noise mitigation, local procurement and job opportunities. It was common knowledge from 2011 that Northeast False Creek would be developed immediately after FCN Vancouver. At that time the application of sustainable guidelines wasn't compulsory albeit awareness of them was wide spread. The Development Plan concerned mostly the land use, movement, parking, loading and views; identity was not even mentioned.
The Design of Waterfront Greenway in SoWa (Portland)
In SoWa Portland the greenway is much more extensive and its form is continuous and regular as it follows the riverbank. This is the result of a strong commitment to revitalize the Willamette River and its watershed. This has been achieved by creating the following themes: ensure a clean and healthy river for fish, wildlife and people; integrate the riparian habitat, building communities of native vegetation and appropriate species based on the soil, light, moisture conditions, context and adjacent uses of the site that offer visual variety; enhance the habitat for www.ccsenet.org/jsd Journal of Sustainable Development Vol. 9, No. 2; wildlife and provide ecological functions, security and connections to urban spaces; utilize riverbank stabilization strategies that enhance the river and riverbank ecosystems; embrace the river as Portland's 'front yard' creating a vibrant waterfront district; and promote partnership and education linked to the natural world. This vision appears sustainable because it restores the life of a place previously highly polluted.
As it happens, in FCN Vancouver there is a footpath albeit located in the middle portion of the greenway with the purpose of differentiating the two resulting parts. The area by river is densely populated with native species and presents the least human interaction, whilst the area by the development site relates more to the residents with ornamental plants surrounding outdoor uses like kiosks, cafes and play areas. The landscape is also used as a protection from the uneven terrain. The design allows for all types of users including cyclists, walkers, joggers and skate-boarders to use the place for both leisure and commuting. The design of dedicated paths makes it safe for people of all ages and abilities to use the space, minimizing conflicts. It is also esthetically pleasing to alternate landscaped and paved areas, permeable where possible. This has been achieved with a thirty-foot public corridor in which a twelve-foot cycle-path and a footpath are separated by a landscape buffer to ensure safety and amenity. Pedestrian and cycle connections to the greenway from the adjacent urban spaces are safe, convenient, direct and well lit at night. The greenway trails provide a continuous corridor for recreation and commuting, mirroring the traditional role of the river and creating the unique character of the site.
Along the waterfront greenway some elements of SoWa Portland's past are re-used in the new design to preserve the site's history in its transition from industrial to urban. In addition to this, other elements are used to keep the identity of the site such as the water taxi stop by Ross Island Bridge, used as a viewpoint over Ross Island and Portland's skyline and a resting place, as well as more viewpoints at the end of special corridors and public access paths to the riverbank.
The Design of Waterfront Greenway in SEFC (Vancouver)
The waterfront greenway of SEFC Vancouver is the widest in this study. It presents the most irregular form, integrated as it is within the urban fabric, creating a broad landscaped space between the buildings. The development keeps the existing shoreline's morphology aiming at health and safety objectives such as providing fish habitats, a natural character of the park, a public access to the riverbank, views over the ferry docks and other recreational amenities. To connect the natural and urban realm is used to establish other shoreline improvements to facilitate public access. A few permanent habitable structures are allowed within a hundred feet of the water edge. The presence of the water is a constant feature along the greenway and often within it.
Like the previous projects of this study, Southeast FCN Vancouver offers an example of a greenway integrated within the surrounding natural habitat. The greenway by the seaside is very close to the edge of the water where pedestrians and cyclists go across the many parks of SEFC Vancouver, both East and West side. Located in the inlet by the central part of the waterfront are several community services such as commercial (both permanent and temporary), residential, institutional and amenities. All have access to the parks and the waterfront, including the elderly and the mobility impaired. In this active urban waterfront walkers and cyclists can choose between a by-pass path on the north side of Front Street and a slower multi-use path by the water's edge.
This area is extended south to the beating heart of the community, an open public space of approximately 0.2 hectares by Manitoba Street, anchored by the Salt Building. The historical relationship between the Salt Building and False Creek represents the identity of the site. Identity is also achieved by other means such as preserving strong visual and physical connections between the waterfront and the residential area and designing the water edge with plants and urban features to evoke the former use of the place. The latter is achieved through the pattern of landscape and decking, which mimic the former boat's 'slip-ways' in the wharf areas as well as the design of the boardwalks and pedestrian bridges in the inlet canal area. 
Towards a Sustainable Identity through Public Parks
Two kinds of public parks were considered: parks and small pocket parks. Generally public parks are used to incentivize residential growth while small pocket parks serve the local community. Sustainability and identity are relevant to both dimensions.
The Design of Public Parks in FCN (Vancouver)
In FCN Vancouver there are three public parks: George Wainborn Park, David Lam Park and Coopers Park. Their geometric form responds to the urban fabric. Although they lay by the water's edge they only serve community uses such as resting and playing. Their design is artificial to the point that water becomes a mere ornamental element in fountains and pools. The only consideration for sustainability can be found in Coopers Park where the waterfront is extended under the Cambie Bridge to allow walking and cycling, reclaiming an area previously abandoned. Smoking is prohibited in these places to keep a safe and clean environment.
An example of small pocket park in FCN Vancouver may be the space between Landmark Tower (the second tallest tower in FCN) and Beatty Mews. Its North side overlooks Pacific Boulevard. Here the leaf motif design of a shallow pool on the floor surface is taken on a series of glass screens that decorate the sidewalk. Still "this is a space where form and function are not entirely successful" (Punter, 2003) . It connects more to Beatty Mews than to the waterfront that is screened by trees and no direct path to it exists. Its design does not contribute to the sustainability or the identity of the place.
The Design of Public Parks in SoWa (Portland)
In SoWa Portland we studied two public parks: Elizabeth Caruthers Park and Ross Island Bridge Park. The dimension and form of Elizabeth Caruthers Park belong more to the urban fabric than to the riverfront greenway because of its location within the district. This Park is intended to serve as a gathering place for local residents providing a counterpoint to the highly urban district. It has a potential for handling storm-water in two ways: first by swales including trees, shrubs and grasses that filter and regulate the flow of rainwater, second by the use of porous pavement of different shapes and materials such as gravel, bricks and paving stones to allow ground infiltration. This exceptional design helps create a sense of place. The character of Ross Island Bridge Park is still difficult to work out but presents a more urban emphasis, including spaces for a farmers´ market, water features, public art and walkways sheltered by the bridge. It produces a more natural light through the setting of the stream and showcases native plants along the innovative and attractive storm-water system. In addition to this Ross Island Bridge represents one of the district's most prominent historic landmarks providing a tall and visually interesting structure giving the park its unique identity.
The only small pocket park lay by a street junction. It is a natural rest stop for pedestrians and it is directly related to the greenway through a walkway. Sustainable guidelines are recognizable in the design of surfaces, plants compatible with the environment and furniture such as benches that retain rainwater. In SEFC Vancouver there are three public parks: Hinge Park, West Park and East Park. They are visually one single park as they seamlessly extend one after the other along the waterfront greenway. It is as if a spatial net holds them together whilst they break off the urban fabric. The development of these parks meets a number of objectives such as active and passive recreation, environmental sustainability and environmental learning. With regard to sustainability and environmental learning, these parks are part of the working infrastructure that deals with habitat restoration, storm-water retention and regulation, alternative energy applications and food production. The central Hinge Park is a public demonstration garden that shows how storm-water retention www.ccsenet.org/jsd Journal of Sustainable Development Vol. 9, No. 2; works by filtering and recycling. It lies between the community center and the school, which has garden plots and provides sustainability education for children and adults besides hosting a farmers' market. This park is designed as a visual demonstration of sustainability for the education of both visitors and residents.
Likewise the design of the small pocket parks in this area relates very much to the waterfront greenway contributing greatly to the identity, livability and character of each neighborhood. This is achieved through materials, artifacts, reuse of heritage structures, integration of public art and information. This space is a multi-layer interpretive experience that includes a variety of media structured on seven levels, each representing a layer in the interpretative strategy: image, interpretative node, replicated artifacts and sound station, original artifacts, linear interpretation, personal interpretation and interpretive panels. The themes and stories are assigned to various locations according to the site's history and heritage. An example of this is the Bridge Crane from the Canron Building proposed for the pocket park in the Worksyard Neighborhood which is left on site to represent its own identity. The same applies to the former Sawtooth Building in Worksyard, which was the former city machine shop, and to Wilkinson Steel Building, a former steel production shed located at the foot of Cook Street. These relics constitute the heritage of the area and provide tangible evidence of how the site was used over time and what it was like to work in a factory. The knowledge of their heritage stimulates people's emotional connection with the past, fostering a sense of place and encouraging stewardship. 
Toward Sustainable Identity through Streets
We considered two kinds of streets: access ways and greenways. The design of the access ways is guided by the need to connect the urban areas to the waterfront while the greenway's design requires protecting the natural environment and the habitat of the waterfront.
The Design of Streets in FCN (Vancouver)
In FCN Vancouver the main access way is Davie Street. Here private vehicles use up most of the street's width. There are also six greenways which are short in length; therefore they don't fully integrate into the old fabric.
The Design of Streets in SoWa (Portland)
In SoWa Portland there are four access ways: Bancroft Street, Gaines Street, Arthur Street and Gibbs Street. They connect the waterfront greenway to the western edge of the district and present a unique design. Gibbs Street is the most important because it presents the perfect entrance to the district with the potential for a 'transit hub'. Located here are the tram stop from Marquam Hill, River Parkway connection, I-5 overcrossing and access to Ross Island Bridge Park. At the same time, wider sidewalks provide a safe pedestrian experience and appropriate cycle-lanes to and from the greenway. The district obviously focuses on sustainable means of transport.
The design of the three greenways or 'fingers of green' -Lowell Street, Lane Street and Pennoyer Streetprovides for pedestrian and cycle access creating an exciting riverfront destination and connecting new and existing neighborhoods to and across the river, through trails, cycle-paths and view corridors. At the same time, they create an opportunity for multi-objective storm-water management systems like the bio swales where the water may be directed to the greenway for additional treatment. To achieve this it is necessary to encourage planting of native vegetation, which also offers a pleasing pedestrian and visual experience and enhances the habitat's wildlife. Impervious areas also minimize the urban development impact. The design of such greenways reinforces the setting of the river and its waterfront linking its landscape to the surrounding development. center. In SoWa Portland the active urban waterfront is in the middle of the greenway separated by a trail from the water´s edge. In SEFC Vancouver the active urban waterfront is also found in the center of the greenway but in this case there is a strong relationship with the water's edge. Nature becomes the protagonist, colonizing the urban fabric, freeing space for the habitat at the expense of pedestrians and cyclists. The water's habitat and the identity of the place are increasingly contributing to the sustainability of places making them recognizable. The interplay between these two elements (urban fabric and waterfront) and the greenway habitat is the key to achieving a sustainable identity in the waterfront greenway.
With regard to public parks, sustainability and identity are to be found in the details. The storm-water management, the water treatment and the vegetation are the concerns of sustainability. With regard to small pocket parks, besides sustainability principles, they are used to generate a specific local character, with personality and identity. As we have seen in the case of FCN Vancouver, ornamental guidelines are very important, while in SoWa Portland the sustainability guidelines are of most concern and in SEFC Vancouver it is the need for identity.
In street design the most important elements are the pedestrian movement and the connection to the waterfront greenway. With regard to access-ways the balance of means of transport is the most important element to consider. We have seen in Manitoba Street how car access is losing out to pedestrian access as time passes. In greenway design, the sustainability guidelines appear like the main driver. Lanes within residential blocks provide a secondary pedestrian network, which enhances surveillance. Sustainability and identity are found in guidelines which affect transport means such as tram, bike and pedestrian as well as systems such as storm-water, vegetation planting and urban furniture design that retains the character of the site.
The relationship between sustainability and identity may be expressed by the scope of sustainability to preserve/restore the natural character of a place making it recognizable whilst identity focuses on the preservation of its personality by conserving its existing urban features. The main finding throughout this research is the ability of the identity to create not only sustainable urban design but also a sustainable society.
Therefore, the future direction of the urban design in waterfront areas is to create a sustainable identity through the art of making places for the people. It concerns the connections between people and places, movement and urban form, nature and the man-made environment and the process for achieving successful villages, towns and cities.
